Marek's disease virus DNA appears to be wound around a central structure connecting the two inner poles of the capsid. Based on electron micrographs of Marek's disease virions, a diagram of spatial configuration of virus DNA is presented. This diagram may explain the pleomorphic character of the herpesvirus core observed with the electron microscope.
Structure of Marek's disease virus (MDV) and its in vivo and in vitro replication were extensively studied with the electron microscope (2, 4) . Similar to other herpesviruses, MDV is composed of (i) an inner core, (ii) the capsid with 256 capsomeres, and (iii) an outer envelope. A filamentous material is also contained in the envelope surrounding the nucleocapsid. Fine structure of the herpesvirus capsid is fully described, whereas that of the virus core has remained unclear because the electron micrographs of the virus show a plemorphism of the core.
Studies on the structure of the herpesvirus of turkeys (HVT) showed that the core of certain virions was composed of four small electron opaque particles (3). These four particles may have resulted from cross section of two opposing circular structures within the capsid (5) . Furlong et al. (1) recently published electron micrographs of the herpes simplex virus (HSV) showing that the core of the virus was composed of an electron-opaque torous around a less dense cylindrical mass. The present study confirms their report and describes the fine structure of MDV core and the possible spatial configuration of the virus DNA. It also presents a model of the herpesvirus core structure.
Secondary cultures of duck embryo fibroblasts were grown in a mixture of medium 199 and F10 supplemented with 4% calf serum (6) . These cultures were infected with JM strain of MDV (2). Seventy-two hours after infection, the medium was decanted and monolayers were washed in phosphate-buffered saline, scraped off the petri dish, and fixed in 1% osmium tetroxide. Fixed cells were then prepared for electron microscopy. Thin sections were stained with uranyl acetate and lead citrate as described previously (2) . All specimens were then examined with Elmiskop 1A Siemens electron microscope.
As expected from our previous studies, most virions were found in the nucleus or the nuclear vesicles. Those within the nucleus were in form of random aggregates, crystals, and/or individually scattered in the nucleoplasm. The virions in nuclear vesicles were enveloped. Few virus particles were detected in the cytoplasm. Depending on the presence and morphology of the core, four groups of nucleocapsids were detected. The majority of nucleocapsids (45%) contained a doughnut-shaped core with an outer diameter of 70 nm and a central hole 10 nm wide. The second group of nucleocapsids (35%) appeared to lack any core. The third group of capsids (15%) contained an electronopaque, darkly stained core that occupied the whole inner space of the capsid. These nucleocapsids were found in the periphery of the nucleus as well as in the cytoplasm. The fourth group of nucleocapsids (5%) had cores with irregular shapes. Detailed observation was made on the last group where the structure of the core could be better studied. Also the configuration of DNA molecule in such nucleocapsids was studied. Selected MD virions with clear morphology of the core are presented in Fig. 1 . In these electron micrographs the core of MDV is composed of an electron-opaque torous and a less electronopaque structure that goes through the middle of the torous and connects the two inner poles of the capsid (Fig. la, b, c) . The torous is usually located in the center and is perpendicular to the axis of the less dense filamentous structure (Fig.  lc, e) . However, it can be shifted toward one of the poles (Fig. lg) and also be oblique to the axis of the central filamentous structure (Fig.  ld, h ). The usual doughnut shape of the core is seen in Fig. lf. Furlong et al. (1) , who studied the arrangement of the herpes simplex virus core, concluded that the torous is composed, at least in part, of the virus DNA.
A diagram of the spatial structure of the herpesvirus core is presented in Fig. 2 . Accord-VOL. 13, 1974 could not be ruled out.
